Muscarinic influences on growth hormone secretion in the fetal and neonatal sheep: pharmacological studies and in vitro binding studies.
To investigate the ontogenesis of potential cholinergic influences on growth hormone secretion we administered the cholinesterase inhibitor neostigimine, (120 micrograms/kg) to fetal sheep (n = 16) between 77 and 143 days of gestation and to infant lambs (n = 5). Neostigmine administration was associated with a marked rise in fetal growth hormone concentrations. The integrated release of growth hormone in the hour following fetal neostigmine administration was 2880 +/- 425 ng.min/ml compared to -618 +/- 206 ng . min/ml (P less than 0.001) following saline administration (n = 19). There was no relationship between gestational age and the response to neostigmine. In the infant lamb, neostigmine was associated with a lesser (P less than 0.001) but significant (P less than 0.02) growth hormone response. The integrated release was 704 +/- 410 ng . min/ml (n = 5) compared to -44 +/- 40 ng . min/ml following saline (n = 11). The fetal response to neostigmine was abolished by the administration of atropine (200 micrograms/kg bolus followed by 400 micrograms/kg per h infusion) 5 min prior to neostigmine (n = 4). This demonstrates that the effect of neostigmine was mediated by muscarinic receptors. Atropine itself had no effect on fetal growth hormone release (n = 6). In vitro binding studies with the muscarinic ligand, 1-quinuclidinyl [phenyl-4 (n) -3H] benzilate) were performed on homogenates of fetal (n = 3) and adult (n = 3) pituitaries. Scatchard analysis demonstrated both a high affinity and low affinity binding site. The concentration per mg. of original tissue of each of these binding sites was higher (P less than 0.05) in fetal than adult homogenates.(ABSTRACT TRUNCATED AT 250 WORDS)